Berberine prevents nigrostriatal dopaminergic neuronal loss and suppresses hippocampal apoptosis in mice with Parkinson's disease.
Parkinson's disease (PD) is a progressive neurodegenerative disorder characterized by the selective loss of nigral dopaminergic neurons and a reduction in striatal dopaminergic fibers, which result in tremors, rigidity, bradykinesia and gait disturbance. In addition to motor dysfunction, dementia is a widely recognized symptom of patients with PD. Berberine, an isoquinoline alkaloid isolated from Berberis vulgaris L., is known to exert anxiolytic, analgesic, anti-inflammatory, antipsychotic, antidepressant and anti-amnesic effects. In the present study, we investigated the effects of berberine on short-term memory in relation to dopamine depletion and hippocampal neurogenesis using a mouse model of PD, induced by 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine/probenecid (MPTP/P) treatment. Mice in the berberine-treated groups were orally administered berberine once a day for a total of 5 weeks. Our results revealed that the injection of MPTP/P induced dopaminergic neuronal death in the substantia nigra and fiber loss in the striatum. This resulted in impaired motor balance and coordination, as assessed by the beam walking test. We further demonstrated that MPTP/P-induced apoptosis in the hippocampus deteriorated short-term memory, as shown by the step-down avoidance task. By contrast, neurogenesis in the hippocampal dentate gyrus, which is a compensatory adaptive response to excessive apoptosis, was increased upon PD induction. However, treatment with berberine enhanced motor balance and coordination by preventing dopaminergic neuronal damage. Treatment with berberine also improved short-term memory by inhibiting apoptosis in the hippocampus. Berberine demonstrated maximal potency at 50 mg/kg. Based on these data, treatment with berberine may serve as a potential therapeutic strategy for the alleviation of memory impairment and motor dysfunction in patients with PD.